This paper describes the validation of a numerical hydraulic model which uses a finite difference method for modelling unsteady free surface water flow over common hydraulic structures. The numerical hydraulic model is based on the Saint Venant equations (SVES) using a staggered finite difference scheme to evaluate the discharge, the water stage, and the cross section area within the domain. While the Modified Method of Characteristics (MMOC) is applied to achieve open boundary downstream and overcome the problem of reflections there. A series of simulations are compared against an existing set of experimental data and other models for the free surface flow over a broad-crested weir. The developed model is promising and capable of simulating different cases of water flow that contain both steady and unsteady flow. This model could be used as a stepping stone for different purposes including parameter identification (Ding et al. 2004), Flood risk assessment (Elhanafy and Copeland 2007) ,uncertainty in the predicted flood (Elhanafy and Copeland 2007) and (Elhanafy et al. 2007).
INTRODUCTION
The development of hydrological models has gained a lot of momentum in recent years as their ability to describe the spatial and temporal variation of water flow phenomena has been improved.
These models may be used by researchers and engineers or by commercials authorities to produce commercial CFD software. But, before these models could be used, their validation is an important point.
However, now that commercial CFD software has the ability to solve a specified range of engineering problems, the validation material that accompanies them can only ever apply to a subset of these applications.
While academic researchers should compare the CFD simulations with experimental results in order to test the accuracy of the new model. The users of the software assume that the software produces results that can be relied on. The researchers on the other hand, have to validate the software before using them.
Once the hydrological model is validated, it could be used for several purposes such as the prediction of circulation in estuaries for hazardous spill response (Cheng et al. 
DESCRIBTION OF THE DEVELOPED MODEL
The Saint Venant equations (SVEs) that take the effect of infiltration rate into consideration form a system of partial differential equations which represents mass and momentum conservation along the channel and include source terms for the bed slope and bed friction. These equations may be written as:
real case Verifications
A case study was applied to the main stream of El-Daba watershed at the north coast of Egypt. The watershed area is about 51km 2 , and the main stream runs about 15 km from the outlet station of the watershed. From field measurements (Elhanafy at al, 1999), it is found that the channel cross section is trapezoidal with 14 m. average bottom width and (1:1) side slope as shown in Figure (6) . Flow in the channel is simulated for a period of 40 minute during which time a sinusoidal hydrograph shape of duration 13 minute as shown in Figure (7) introduced at the upstream boundary, passes along the channel to represent a flash flood event. The peak discharge is 9.4 m 3 .s -1 .
CONCUSIONS:
The sensitivities expressions relation to the predefined objective function response to upstream driving conditions and to some important control variables which are spatially and temporarily distributed have been derived, and it is clear from Figure (6) that the sensitivity of the flood level at the specified location (x 0 ) to the upstream discharge follow the hydrograph shape, 15 in other word the sensitivity increases as the discharge increases and decreases as the discharge decreases. While the sensitivity to the bed elevation which is illustrated in Figure ( backwater effect that agree with the basic hydraulic concepts in that any information could propagate upstream only in subcritical flow, which is case studied in this paper.
These sensitivities could now be functioned for several purposes, it could be used for parameters identification or it could be used by decision makers to help in prioritizing the most important parameters, in the case studied in this paper as an example, it is clear that the most important control variable is the driving upstream discharge 
